Introduction
Over the past few decades a convergence of events culminated in the need for environmental education to be more prominently undertaken within American public schools. The fact that the human population is growing exponentially, the result of which has placed a burden on both renewable and nonrenewable resources, the growing evidence that human activity may have played a major role in global climate change, and societal consumer habits linked to a "throw away society" have escalated the need for greater compulsory environmental education in K-12 schools. One result of such initiatives has been the increased development of curricular materials designed to provide the classroom teacher with activities to enhance students' understanding and stewardship of the environment. Inundated by such a large number of curricular materials to select from, teachers may be overwhelmed by the selection and unsure of the extent to which the materials will effectively increase student understanding of the environment and environmental issues. The present study describes the evaluation of an environmental education curriculum that seeks to increase understanding and stewardship for the environment via a series of place-based activities. The curriculum is published by Project Learning Tree, an award-winning environmental education program designed for teachers and other educators, parents, and community leaders working with youth from preschool through grade 12. Project Learning Tree curricula are international, and the environmen-tal concepts and issues investigated by students using the curricula apply to many regions around the globe. For example, educators in Canada, the U.S. Territories, Japan, Mexico, Sweden, Slovakia, China, Finland, Brazil, Jordan, and the Philippines use Project Learning Tree. Materials have been translated and adapted for use in these countries.
Place-Based Education
Characterized by exploration of the local community and its surroundings, and hands-on experiences of environmental discovery and problem solving, place-based education uses the environment as an integrating context (EIC) across disciplines (Lieberman & Hoody, 1998) . Although the term "place-based education" is relatively new and has only recently appeared in the educational research literature, the idea of such an instructional strategy has been written about for quite some time. We can trace the concept back to John Dewey. In his book The School & Society, he advocates learning in the environment. "Experience [outside the school] has its geographical aspect, its artistic and its literary, its scientific and its historical sides. All studies arise from aspects of the one earth and the one life lived upon it" (1915, p. 91) . A review of the literature reveals that place-based education has also been referred to by other terms. For example, Theobald and Curtiss (2000) refer to the concept of community oriented schooling. Smith & Williams (1999) write of the concept of ecological education. The seven principles they outline include "grounding learning in a sense of place through investigation of surrounding natural and human communities(p. 6)" and "practical experiences outdoors through the application of an ethic of care (p. 6)." Traina and DarleyHill (1995) refer to bioregional education wherein place-based education extends beyond the local community and students are encouraged to consider how their actions affect the resources and ecosystems found within their bioregions. Orr (1994) argues that place-based education is critical to the future health of our planet. "The world does not need more rootless symbolic analysts," says Orr. "It needs instead hundreds of thousands of young people equipped with the vision, moral stamina, and intellectual depth necessary to rebuild neighborhoods, towns, and communities around the planet. The kind of education presently available will not help them much (p. 57)." They will need to be students of their places and competent to become, in Wes Jackson's words, "native to their places (p. 83)." Thomashow (1995) takes an interesting approach in which classroom instruction and curricular materials are centered around four thematic questions: (1) What do I know about the place where I live? (2) Where do things come from? (3) How do I connect to the earth? (4) What is my purpose as a human being? By investigating these questions through place-based instructional activities, students develop a better sense of stewardship and appreciation for their local surroundings.
Essential Characteristics of Place-based Education
According to Woodhouse & Knapp (2000) , the following are common elements of place-based education that recur through-47 out the body of literature currently published on the subject:
• It emerges from the particular attributes of a place. The content is specific to the geography, ecology, sociology, politics, and other dynamics of that place. This fundamental characteristic establishes the foundation of the concept.
• It is inherently multidisciplinary.
• It is inherently experiential. In many programs this includes a participatory action or service learning component; in fact, some advocates insist that action must be a component if ecological and cultural sustainability are to result.
• It is reflective of an educational philosophy that is broader than "learn to earn." Economics of place can be an area of study as a curriculum explores local industry and sustainability.
• It connects place with self and community. Because of the ecological lens through which place-based curricula are envisioned, these connections are pervasive. These curricula include multigenerational and multicultural dimensions as they interface with community resources.
Research shows that using this approach results in many benefits to students, such as enhanced critical thinking skills (Ernst & Monroe, 2004) , greater motivation to achieve in the classroom (Athman & Monroe, 2004) , reduced classroom disruption and disciplinary problems (NEETF 2000; SEER 2000; Lieberman & Hoody, 1998; Falco, 2004) , and a greater sense of responsibility and stewardship towards the environment (Bartosh, 2003) . Duffin et al. (2004) report that exposure to EIC programs leads to a greater attachment to place, more time spent outside, increased civic engagement, and environmental stewardship.
Perhaps the most important goal of place-based education is to improve the environment, and to give students the skills to participate in environmental decision making in their communities. Ultimately, we want to create students who will work towards environmental action. Do school-based and informal education programs that focus on placed-based education and environmental issues, such as the program that is the topic of this study, lead to an improvement in these issues? According to Duffin et. al, (2008) , they can. In their study of air quality education programs, the authors found that 46% of the programs studied reported evidence of improvements in understanding of air quality. Almost all of the programs included an action component (similar to the action component included in the curriculum being evaluated here), and programs reporting more place-based learning practices also showed more evidence of air quality improvement. Place-based inquiry can be a powerful teaching and learning tool that encourages the development of deeper content knowledge and understanding of environmental issues, which can in turn lead to personal changes in behavior that are more environmentally responsible. Many other researchers have found results similar to those described above by Duffin et.al, including Bodzin (2008 , Martin (2003) , and . Additonally, David Sobel (2004) addresses several successful programs following the place-based education model. Like many of these programs, Exploring Environmental Issues in Places We Live is based on the Belgrade Charter (UNESCO-UNEP 1976) and has its roots in the work of John Dewey (1959) . Since the curriculum is place-based, it is appropriate for use anywhere on the globe, as students are engaged in investigations that take place in their local communities.
Exploring Environmental Issues in Places We Live
In 2006, Project Learning Tree, a division of the American Forest Foundation, launched a new secondary curriculum module, Exploring Environmental Issues in Places We Live. The purpose of this curriculum is to provide opportunities for community investigations that focus on environmental, social, and economic issues, and help students and other community members develop and strengthen their sense of place. Like many other curricula, all Project Learning Tree educational materials undergo independent and rigorous evaluations. These measures are meant to ensure that materials are balanced, effective and useful to educators. Ultimately, final versions are formally tested in dozens of classrooms by independent research teams.
In the 1990s, more than 100 professionals participated in a formative evaluation by pilot testing Project Learning Tree's PreK-8 curriculum in classrooms around the country. This was followed by a summative evaluation, conducted by the Research Commission of the North American Association for Environmental Education. The evaluation consisted of both traditional pre-test/ intervention/post-test procedures and alternative assessment techniques. The evaluation confirmed increased knowledge and positive attitudinal growths among students exposed to the curriculum. For more information, please see Project Learning Tree's Executive Summary of the 1994 National Field Study Final Report (www.plt.org).
The secondary curricula have also undergone similar formal evaluations. This study was modeled after that of Covitt et. al. (2005) , which analyzed the effectiveness of the Project Learning Tree curriculum, entitled Focus on Risk. However, since these evaluations were undertaken (mostly in the 1990s), many educational practices have changed. For example, national standards in science, mathematics, social studies, and language arts have been established and put into widespread use in many countries. Likewise, many U.S. states have implemented new state standards as well. We also know more about environmental education research and place-based educational research, and how these can affect student achievement, attitudes, and bring about changes in behavior.
Additionally, student characteristics have changed over the past decade. The Millennial student, born between 1982 and 2002, has characteristics which center on 1) using technology, 2) doing things that matter, 3) working with each other, 4) being online/connected, and 5) doing it all in their timeframe (Gravett & Throckmorton, 2007) . Similarly, Net Gen (Net Generation) students are multitaskers who tend to work in groups, have grown up with computers and video games, and they tend to be self-learners who figure out solutions without consulting manuals. They tend to not be interested in text-based information or doing work in a traditional linear, logical pathway (Lippincott, 2005) . Since the Places We Live curriculum is text-based, linear in many respects and requires a logical thought progression, the need for an evaluation of the extent to which the curriculum is effective with the current generation of students is well deserved. The data generated through these evaluative studies support the assumption that the model followed by the Project Learning Tree curricula is effective, but we still must re-evaluate the model periodically, especially when we are applying assumptions to a new curriculum. Otherwise, we are not being responsible researchers, as new educational standards, new research findings in the field, and the simple passage of time may cause our assumptions to become incorrect.
Description of the Curriculum
The Places We Live curriculum is composed of eight lessons that emphasize place-based educational concepts. Lessons need not be completed as a set; each lesson can act as a "stand alone" lesson. In fact, there is anecdotal evidence to suggest that many teachers are likely to select only a few of the lessons found in the module. To that end, one salient aspect of this study is the comparison of a control group to a group that completed 3-lessons and another group that completed six activities. To provide a sense of the flow of lessons and the content covered in each, a brief description of each lesson follows.
In lesson one, Personal Places, students investigate and report on their connection with a special place and with their greater community. In the second lesson, Community Character, students explore community character and investigate the ways that communities, including their own, are responding to growth and development pressures. Lesson three, Mapping Your Community Through Time, asks student teams investigate the social, cultural, economic, aesthetic, and environmental components of their community to create map overlays and reports describing the development of their community through time. The fourth lesson, Neighborhood Design, has students explore the current design of their neighborhood, critically evaluate a variety of development options, and formulate ideas for guiding further change or growth in their neighborhood. In lesson five, Green Space, students investigate green infrastructure and native plant communities at the neighborhood, community, and regional scales and then explore the dual needs of accommodating population growth while protecting green space and native plant communities. In A Vision for the Future, the sixth lesson, student teams develop and present a vision for the future of an area in their community. Lesson seven, Far-Reaching Decisions, asks students to develop graphic organizers and creative presentations to illustrate how individual decisions can impact the local environment, as well as distant communities. They also measure their own ecological footprint. In the final lesson, The Ogallala Aquifer, students investigate a regional issue as they adopt the roles of shareholders and debate solutions to the depletion of North America's largest aquifer.
Purpose
The Places We Live curriculum was written to maximize the benefits demonstrated by the aforementioned research, and was designed to meet several objectives. First, completion of the les-sons was expected to provide students with the skills and knowledge required to be active participants in shaping their communities. Second, by completing the lessons it was expected that students would be more connected to the places they live (or the connections would be highlighted) so they will care about and influence the decisions being made about those places. Third, the designers of the Places We Live curriculum expected the curriculum would make students aware of environmental, social, and economic issues connected with community growth and change. Finally, it was hypothesized that completion of the lessons would demonstrate to students that their choices impact the environment and the quality of life in communities near and far.
The Places We Live curriculum was designed to adequately cover each of these objectives; however a formal research study to confirm the extent to which they are addressed by the curriculum has not been conducted. Therefore, we designed a national study of the curriculum to determine the extent to which the curriculum resulted in improved student attitudes and content knowledge about the places they live.
Exploring Environmental Issues: Places We Live
Our research questions are:
• Does exposure to the Places We Live curriculum result in a change in environmental attitudes with respect to the students' community?
• Does exposure to the Places We Live curriculum result in greater researcher-assessed content knowledge with respect to the issues covered in the curriculum, compared to other similar curricula?
• Does exposure to the Places We Live curriculum result in greater self-assessed content knowledge with respect to the issues covered in the curriculum, compared to other similar curricula?
Methods
This quasi-experimental research design seeks to determine the extent to which the Places We Live curriculum facilitates a change in students' self-assessed content knowledge, researcher-assessed content knowledge, and attitudes toward the places they live. Since the students were already assigned to a class in their schools, and it was not feasible to randomly assign students to a different class, an experimental research design was not possible. Thus, a quasi-experimental research design was implemented, wherein teachers were selected to participate in the study with two of the classes they taught during the 2007-2008 school year.
Sampling
Teachers that have had experience with the Places We Live curriculum were invited to participate in the study. Teachers were also recruited at national science education conferences. We sent invitations to participate to 20 teachers. All teachers agreed to participate but only 13 (65% response rate) completed all of the study requirements, including pre-and posttest data collection. The end result was a sample size of 462 students, representing seven states. The minimum sample size needed at a 5% margin of error and a 95% confidence level is 377 (Hamburg, 1985) . In comparison, Covitt et. al (2005) , which we used as a model, obtained a similar sample size (532 students) for their evaluation of the Focus on Risk module.
Each teacher volunteered to participate in the study with two classes they teach. One of the classes was randomly assigned to the control group and the other class was assigned to the treatment group prior to initiating the study. To mitigate the results of teachers selecting their higher performing classes to complete the Places We Live curriculum, we decided that the study would be strengthened if classes were randomly assigned to the treatment group. Ten of the twenty teachers were randomly selected to teach 3-lessons from the Places We Live curriculum and use their other class as the control group, however only five of the teachers had complete data sets that were included in the study. Ten of the twenty teachers were randomly selected to teach 6 of the lessons from the Places We Live curriculum, with their other classes serving as the control group. Only eight of the ten teachers provided complete data sets that were included in the study. In sum, there were three groups of students: (1) the control group, (2) the 3-lesson treatment group and (3) the 6-lesson treatment group. Students in the control group were exposed to similar material, but by the traditional textbook or classroom materials, rather than by the Places We Live curriculum. The number of students in each group is shown in Table 1 .
Instruments
The data collection for this study was collected utilizing survey methodology. Pre-test and post-test questionnaires were given to students in the control and treatment groups. In addition, the teachers completed a data log for each lesson they taught the treatment group and provided information about both the control and treatment groups.
The pre-test questionnaires consisted of 50 questions. Three questions measured basic demographic information: participation in the curriculum, gender, and grade level. The remaining questions measured self-assessed content knowledge, researcher-assessed content knowledge and students' attitudes toward the places they live (See the Appendix for sample questions from each section). The following sections provide a description of each subsection of the questionnaire.
Self-Assessed Knowledge
The twelve questions designed to measure self-assessed knowledge are stylistically similar in that each is a Likert-type question with seven answer choices. The answer choices were scored along a continuum from Strongly Agree (7) to Strongly Disagree (1), and I Don't Know was coded as zero (0). The total score for this section ranges from 84 to 0, with 84 being the highest score demonstrating the greatest self-assessed knowledge of the environmental issues affecting the Places We Live.
Content Knowledge
The twenty-two researcher-assessed content knowledge questions each have favorable answers that indicate a superior level of understanding about the environmental issues affecting the places we live. Whereas the previous section measured how well students think they understand the environmental issues affecting the places they live, this section actually measures how well they do understand the environmental issues affecting the places they live. This section is scored as a multiple choice content knowledge assessment with distracters being viable options, but do not demonstrate the degree of understanding the most favorable answer choice represents. Thus, of the five possible answers, one is correct and three are incorrect. The incorrect answers were coded as zero (0) and the correct answer was coded as one (1). The response "I Don't Know" was coded as zero. The total score for the content knowledge section ranges from twenty-two (22) indicating superior knowledge to zero (0) indicating very little content knowledge. In addition to the total score, the mean and standard deviation for each question was determined.
Attitudes
Twelve questions were designed to measure students' attitude toward the places they live. The answer choices were scored along a continuum from Strongly Agree (7) to Strongly Disagree (1), and I Don't Know was coded as zero (0). The total score for this section ranges from 84 to 0, with 84 being the highest score demonstrating the greatest self-assessed knowledge of the environmental issues affecting the Places We Live. Along with the total score the mean and standard deviation for each question was calculated.
Instrument Reliability and Validity
The researcher-developed instrument used in this study to measure students' self-assessed knowledge, content knowledge and attitudes has not been used in prior research. To that end, the reliability and validity of the instrument were determined prior to the study. A pilot study was conducted with 86 students who were not involved in the current research study.
Reliability
The reliability of an instrument is a measure of the amount of measurement error present in the scores yielded, where measurement error is the difference between an individual's true score on a test and the scores that are actually obtained on it over a variety of conditions (Gall, Gall & Borg, 2003) . To determine internal consistency of the self-assessed knowledge and attitude sections of the instrument a split-half correlation coefficient was determined. Chronbach's coefficient alpha was determined for each section of the instrument because it can be used when items are not scored dichotomously (Gall, Gall & Borg, 2003) . Since the self-assessed knowledge section and the attitude section utilize Likert-type responses that are weighted, the Chronbach's alpha measure is ideal for these sections. For the self-assessed content knowledge section Chronbach's alpha was found to be .80 and for the attitude section Chronbach's alpha was .73.
The content knowledge section of the instrument does contain correct and incorrect responses. To determine the test's internal consistency the method of rational equivalence was utilized. The Spearman-Brown prophecy formula was calculated for the content knowledge questions to determine reliability due to the short length of the knowledge section. The Spearman-Brown coefficient was found to be .75.
Validity
To determine the validity of the instrument a panel of environmental educators, environmental consultants, city planners and teachers of grades 7-12 were given the instrument and the Places We Live curriculum. Each expert compared each of the self-assessed knowledge, content knowledge and attitude questions of the instrument to the Places We Live curriculum. With feedback from the experts, the instrument was revised and agreed to be valid based on expert analysis.
Data Analysis
Data collected from the control groups and both treatment groups (3-lesson treatment group and 6-lesson treatment group) was entered into SPSS. Both pre-test and post-test data was entered into SPSS and coded based on the control or treatment group each student was assigned to by the researchers. Analysis consisted of several steps. First, descriptive statistics were computed for each question from the pre-test and post-test. Second, an ANCOVA was performed to determine if the change in treatment scores was significantly different than the change in the control scores, with the covariate being the pre-test scores. Third, the pre-test scores were compared to the post-test scores for each group and for each of the 3 sections of the instrument to determine the extent to which the scores changed. The following sections describe each step in greater detail.
Descriptive Statistics
Each question from each of the 3 sections was coded as described above. The mean score was computed for each question. A total score for each section was then computed for each of the three groups: control group, the 3-lesson treatment group, and the 6-lesson treatment group. In addition to the mean score, the standard deviation was also computed.
Effect of Treatment
To determine the effect of the treatment (both 3-lesson and 6-lesson treatment groups) an analysis of covariance (ANCOVA) was conducted. The preferred statistical method is to compare the post-test mean of the experimental group with the post-test mean of the control group with the pre-test scores as the covariate (Gall, Gall & Borg, 2003) . By doing so, differences in the initial pre-test scores between the control group and the treatment group can be adjusted. Based upon the results of the ANCOVA, specific t-tests were conducted. Pre-test-post-test gains.
In an attempt to determine pre-test-post-test gains within each group a t-test was computed for the control group and each treatment group. While these values do not speak to the significance of the treatment, they do provide an indication of the gain present within each group. This analysis enables us to speculate on the expected gain for those teachers who may choose to implement the curriculum in its entirety or to implement some lessons from the curriculum.
Results

Pre-and Post-test Comparisons within Groups
The mean for each of the three sections of the instrument were calculated and a t-test was conducted to ascertain if there was a statistically significant gain between the pre-and posttest applications (Table 2) . The results indicate several significant gains (p<.05). Both the 3 and 6-lesson treatment groups showed significant gains on the student assessed content knowledge section (p=.00 in both cases). Only the 6-lesson treatment group showed a significant increase in mean score on the researcher-assessed content knowledge section (p=.04) and the attitude section (p=.00) of the instrument. On all three sections the general trend was an increase in gains from pre-test to posttest with increased exposure to lessons. For example, the measurement of attitude indicates a slight decrease between pretest and post-test scores among the control group (-.10), a slight increase in scores among the 3-lesson treatment group (+1.74) and significant increase in scores among the 6-lesson treatment group (+7.46).
Pre-test and Post-test Comparisons Across Groups
Analysis of Covariance Results
An analysis of covariance (ANCOVA) was conducted wherein the mean scores of the control group, 3-lesson treatment group and 6-lesson treatment group were analyzed (Table 3) . The pre-test scores were used as a covariate to provide an adjusted mean post-test score to account for differences in the initial abilities of the students as shown by the variance in pre-test scores. The results indicated significant differences across the three groups (control, 3-lesson treatment and 6-lesson treatment) on all three measures. There was a significant difference (F=30.79, p<.05) between the three groups with respect to student assessed content knowledge. With respect to researcher-assessed content knowledge there was also a significant difference (F=13.54, p<.05) among the three groups. Finally, a significant difference (F=23.87, p<.05) was established among the three groups on the attitude measurement. The results of the ANCOVA were promising but they do not indicate between which groups there were significant differences. Thus, independent samples t-tests were conducted on the post-test mean scores.
Independent Samples t-test Results
With the results of the ANCOVA to guide us, we further explored the interaction between the treatment and control groups by computing independent samples t-tests. The t-tests permitted the comparison of the treatment groups to the control groups directly for each of the 3 measures. In the first series of tests we explored the difference between the 3-lesson treatment group and the control group (Table 4) .
We hypothesized that there would higher scores among the 3-lesson group compared to the control group. While there was an increase among each of the three measures, only the researcher-assessed content knowledge measure yielded a significant difference (p=.00) between the mean scores of the control group compared to the mean scores of the 3-lesson treatment group. The a priori established significance was set at .05. For that reason, the students assessed content knowledge increase cannot be considered significant even though we can be 90% certain that the increased scores among the 3-lesson treatment group were a result of exposure to the Places We Live curriculum.
Again, we hypothesized that the greatest increases on all three measures should take place between the 6-lesson treatment group and the control group. The results of the independent samples t-tests indicated significant differences between the 6-lesson treatment group and control group on all three measures. As indicated in Table 5 , the mean differences between the groups were significant at the p=.00 level for the student assessed content knowledge, researcher-assessed content knowledge, and attitude measures.
At the outset of this quasi-experimental research, we hypothesized that greater exposure to the Places We Live curriculum should result in greater gains on the three measures. The adjusted means shown in Table 3 indicate a general trend of increased scores with the lowest scores among the control group and the highest scores among the 6-lesson treatment group. The Table 2 . Comparison of pre-and posttest mean class scores of dependent variables for 3 lesson experimental group (n=93), 6 lesson experimental group (n=171) and control group (n=200) participants. exception to this trend is the researcher-assessed content knowledge scores were actually highest among the 3-lesson treatment group. This may be, in part, due to the lower number of participants in the 3-lesson treatment group, which may have been high achieving students. This would not influence the other measures which are self-reports of their content knowledge and attitude toward the place they live.
Discussion
One difference between this evaluative study and other evaluative studies conducted on Project Learning Tree curricula is that, in the present study, teacher participants were assigned researcher-specified lessons to cover with their students. Previous studies had teachers choose which lessons to present (Covitt et. al. 2005) . We feel that our results are more powerful given that each participant within a treatment group administered the same portion of the curriculum. The current study sought to resolve three questions:
• Does the Places We Live curriculum improve students' attitudes toward the environment and their place in it?
• Does the Places We Live curriculum increase students' content knowledge about environmental issues and their community?
• Does the Places We Live Curriculum improve students' perceptions of the amount of knowledge they maintain with respect to the environmental issues and attributes within the places they live?
The results suggest the answer to each of these questions is yes, but also provide more detailed insight into the effects the curriculum had on the students.
Student Assessed Content Knowledge
The pre-test-post-test comparison of student assessed content knowledge did not change significantly among the control group. However, there was a significant gain among the 3-lesson treatment group and the 6-lesson treatment group, although the gain was slightly greater among the 6-lesson treatment group suggesting that exposure to the curriculum increased students' self-reported content knowledge. Thus, participation in the curriculum provided students with a sense that they could contribute to, and help solve environmental issues within their communities. Additionally, a comparison of post-test scores indicates that the only significant gains produced were between the control and 6-lesson treatment groups, suggesting that the curriculum is most beneficial when not parceled out into separate lessons. This is an important finding for teachers and teacher educators, given the range and depth of content that teachers are required to cover over the course of an academic year. This finding clearly indicates the importance of utilizing curricular materials in their entirety for maximum gains. Moreover, a comparison of the 3-lesson group to the control group indicates that students only receiving 3-lessons did not feel they could solve environmental issues in their community any more than did students in the control group.
Researcher-Assessed Content Knowledge
The content knowledge assessed by the researchers indicates a similar pattern to the students' self-reported content knowledge. As the amount of exposure to the Places We Live curriculum increased, so too, did the researcher-assessed content knowledge. A comparison of pre-test to post-test scores indicated that the only significant gains were among the 6-lesson treatment group. Thus, the lessons the control group were exposed to, i.e. the teacher's normal curricular materials, did not produce an increase in content knowledge regarding the environmental issues affecting the places the students live. A comparison of the post-test scores did indicate a significant increase among both the three and 6-lesson treatment groups. This finding indicates that much of the tested information would not normally be acquired by the students in the classes partaking in this study. These results also indicate that teaching portions of a curriculum can still have beneficial effects for students, although the more of the curriculum covered, the more benefits that were reaped. While we had hoped to see gains among the 3-lesson treatment group in self-assessed knowledge and attitude, we are quite pleased to see that even exposure to a short segment of the module did produce significant gains in researcher-assessed content knowledge. However, if educators seek to teach students who can make informed decisions about the environmental issues affecting their community, the entire curriculum is likely to produce better results than selecting individual lessons from the curriculum. Teaching only 3-lessons did significantly increase researcher-assessed content knowledge though students lacked the confidence to indicate that they thought they could solve environmental issues. Among the 6-lesson group, not only did the students have a better knowledge base, but they also devel- Table 5 . Independent samples t-test comparison of posttest mean scores on test measures between 6 lesson experimental group (n=171) and control group (n=200).
oped the confidence to feel that they could contribute to solving environmental issues in their communities. Attitudes
There are few studies that have been able to demonstrate a significant change in environmental attitude or change in behavior toward the environment (Bamburg & Moser, 2007; Barr, 2007; Heimlich & Ardoin, 2008) . Such influences have been difficult to demonstrate. Although it is not possible for us to longitudinally track changes in environmental attitude among the students involved in this study or to determine whether their exposure to the curriculum will bring about a change in their behavior toward the environment, the results shown here are promising, and reiterate the concept that the more exposure students have to environmental education and environmental issues, the more stewardship they will feel towards the environment.
Whereas the control group made almost no gains during the time of the study, the 6-lesson treatment group made significant gains in their attitudes about the environment and their place in it. Students were clearly able to identify the salient aspects of their environment and the challenges to maintaining a community given the external pressures often placed on communities as they grow and evolve. The students who completed 6-lessons of the curriculum had much more positive attitudes regarding their ability to identify and help solve environmental issues in their communities. There was not a significant difference between the control and 3-lesson post-test scores, but there was a significant difference between the control group and the 6-lesson treatment group with respect to their attitudes about their communities and their abilities to solve community related environmental issues. Clearly the completion of all 6-lessons produced the most significant increase in the students' attitudes toward environmental issues, resulting in a group of students who are more confident in their ability to help solve complex socioscientific issues.
